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A ‘SELECTIVE CONSIDERATION OF THE DEVELOPMENT OF LOGICAL REASONING SKILLS, 
‘ 7 ‘ GRADES.K-}2, AND SOME IMPLICATIONS FOR READING TEACHERS 
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Ability to reason clearly and efficiently is perhaps the single most important 


on ‘ 


learning objective common'to’ all subjects and, indeed,/to all aspects of a school- 
e ing situation. Even a cursory examination of curriculum materials in areas such as 
social studies, math, science or the language arts suggest a number of objectives 


which call upon the learner to "compare and contrast," "determine cause-effect 


. 


, 6 
relationships," "detect or perceive specious logic," "infer a reasonable conclu- 
. - * 
bd “ 
sion," “develop a generalization based upon examination of given data." We could 
go on at some length delineating:curricular objectives a are more common to 


the varying processes of reasoning than to the subject matter per se. 
i) \ moON 
James Moffett (Student-Centered Language Arts and Reading, K+13) observes 
eo W- 
that the bulk of reading comprehension objectives for most reading rograms reflect 


' 


y | the same attributes as those. mentioned above. Most are the kind of thinking and 
f | reasoning skills required by any illiterate Australian aborigine negotiating-his Poe 
I ' ‘outrigger off some ocean reef in the South Pacific. They tend to be objectives 
that are not only not specific to reading comprehension but in some \instances not , 
even specific to Language. (p. 123) ; \ 
Regardless of whether or not we concur with Moffett, it is now quite clear that | 

more authorities such as Frank Smith, ‘Kenneth Goodman, et al, are detintns eating 
i. ene wae we as.a ee ae operation in which we are constantly attempting 
| "yeduce uncertainty" to — depowes And few, if any of us, would want to dis- 


gree with a premise which would suggest that other things being equal, a logical 


easoner is more apt to be a better comprehender than one who is not a logical 


Logic~-2 . 
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reasoner, Further, if course outlines, curriculum guides, scope and sequence 


descriptions of major commercial reading programs and attendant reading materials 
are any indication, there is major reason to assume that the importance of logical 


“reasoning facility is implicit in all sub-domains of the reading comprehension area. 


, 


xIn fact, one’s ability to perceive and mentally act ‘upon propositions, propo- 


sitional relationships, data-warrant moves and other like logical operators and 


| 


operations ‘could well be the mdst important capacity to be brought to bear in the 


comprehension of language in mode. - 
In order to design an effeftive reading comprehénsion program, or for that,. 
matter even teach a single less n in reading then would seem to require that we 


know@where a child is and where |he is going in terms of logical abilities. 


From the standpoint of formal reasoning skills, this is not a particularly 


easy task to consider. Part Of the difficulty rests in the varying perceptions: 
of what constitutes a reasonable jlogical model for Liiva of those skills, Q.Bey 
Aristotelian logic or modern logi ? At the present time, for instance, utiliza- 
tion of pl ciemeteeaa Aristotelian logic is popular with reading authorities as a 
model .for) developing setmsbapunis ahiajee diagnostic test objectives.and items ‘to, 


be used in reading programs. Ther@ is substantial reason, ‘however, to consider 


the viability of a modern (symbolic), or proposition#l logic as a more powerful’ 


ing evaluation and diagnosis tools fpr.the reading program. , Piaget's developmental 


work, for instance, is rooted in a modified propositional logic. And, the base of 


@ 
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informal comparisons of selected leatner performances on reading comprehension 
tests where scores on specific inferential comprehension objectives were low, with 
perfofmance on nonprint cognitive ability tasks (qua Piagetian baiiaenlon Some - 

‘all Classification, Class Inclusion, And Seriation) requiring cognitive skills 


* many would presume to underly performance on |print-oriented ceunterparts. Results 
# x 7 


>. suggested that many readers haven't the reasoning ability/s to perform the cogni- 


tive tasks_necessary for the reading act to begin with. The reading tests used - 
then tell us little, if anything, with any diagnostic precision about these \ 


performers. ; x 


Further, if there are differences in the kinds of mental sal al expenditures, 


employed in wong modes of discourse, then. he attendant sa ia of anh by 


the other/s in research tie weeds hardships—on many Finaines. Was ée bro- 


{ 
cease ot oral instructions or the task at hand which produced the result? Was it 
abstractness of the task per se in the testing situation or the logical complexity 
of the problem? And, many similar questions might be raised. 


It. is not the purpose of this Paper. either to document such difficulties or 


—— ee Oe —-s- eee - 


oe od 


to sliggeat -etvategios for alleviating them. t rather, it is hoped that the 
reader will keep in mind the continuing need consider the diversity of topics 
and approaches which fall under the rubric of ama and consider what. follows 
as a selective attempt to identify apeettic principles and/or ideas which appear 
to be of interest to the teacher of naeetaee With the yarying modes of discourse, 
alternatives within both inductive and deductive reasoning skills, and the range 
of linguistic and semantic variables which impinge, it seems highly unlikely that 
any seer of* parsimonious model of logical veseontg skill study can be fruitful. 


And the following is pulled from a wide range of research models. 


With then~a "nonparsjmonious" perspective, one important point we can pretty 
‘| F . 
safely make is that reasoning skills art not merely a function of intellectual 


= . s 
development.’ Many gross reasoning skills do eyolve through the developmental 


. 
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years of the learner. The child learns to classify, to abstract, to pegform ‘the 


‘mental tasks required of things such as Piayet's binary operations sets through 
® ; 
the Btage. of formal operations. She or he will grow into an ability to conceptu- 


alize, to SPR to hypothesize. * 
However, many of the most ‘important reasoning skills will not’ Jayetap without 


formal instruction. It appears unlikely, for instance, that leamers will develop 
» y . 


the ability to goEner fallacious conclusions in a deductive mode ‘given is sacan 


premises. (Kiein, 1973; Roberge, 1969, 1970, 1971; Enns, 1970; Paulus, 1967; 


’ 


Howell, 1965, 1967; Ennis and Paulus, 1965) The matter is especially trotblesome 


when syllogisms* or syllogistic structures are, provided without suggested potential 
” * 
yalid conclusion from 


conclusions. Learners are much more capable of selecting a 
an array of invalid options than simply projecting such a conclusion in an open” 
ended situation. 

, = 


“The entire area of causality is a difficult one requiring specific formal 


a oot 
attention. Ability to discern varying senses of 'because'4-causal as in "He is - 
a pee bécause he wants to serve humbgity 5" justification for knowin as in "He 

is a doctor because I saw him perform an operations" and tautologous as in “He is ; 

a doctor because he has MD after his name"---plagues most in ividuals of all ‘ages. 
(Ennis and Paulus, 1965+) The matter is complicated further in the. eteaey gosien 
where 'because'’ is used as a coordinating conjunction rather |than\in any of the # 


above senses. (Dale, 1976; Brown, 1973; Cazden, 1972; Piage 


Expressions of conditionality seldom appear in oral dischburse until about the 
; j ‘ 


age of 10 or 11. (Loban, 1963; Piagét, 1928) Even more troublesome, however, is 


’ 


that most individuals fail to perceive the various restrictiond which impose upon 


antecedent-consequent relationships at any age. Many high school 12th graders, 
4 
for instance, are willing to assert that antecedent and consequent clauses may be 
ry \e 
t 
*A syllogism is a deductive argument form consisting of one or, more premises and — 
a necessarily entailed conclusion. 2 


| ‘ Logic--5 
\ 
transposed without alternation, and at the same Tee without a ie causal rela- 
tionship, CrBe> NEF it rains, we'll not have a picnic" means the- ‘bane, according to 


such reasoning, as "If we do not have a picnic, it rained." (Klein, 1973; Shapiro - 


. and O'Brien, '1970) \ ‘ ; %. 4 e 


In a like vein, adults as Well as children fail generally to effectively dis- 
, : 


tinguish between necessary and sufficient conditionals in either ona or written 


discourse, e.g., "If the weather is nice, we'll have a picnic" and 'Only if the 


weather is nice will we have ‘a picnic" are equated. (Klein, — and O'Brien) 
Given such confusion, it appears a reasonable inference to éonelinis that syntac- 
# a 


tically, different but semantically aa ‘sett tem assertions in every . 


Se. 
’ 


y language are even more difficult for readers to comprehend, e.g.|, consider 


th expression, We must send more troops in if we are to Mit he -" Is ita 
necessary or sufficient proposition? The issue is extatcai, Bas a necessary con- 

i. ditional only astabitubes prerequisites for achieving the te It leaves 
~ oped -the possibility; Or even the probability, that additional steps, procedures, 

or conditions must’ be met as well as those eaptted tly stated. ae the suffi- 


. é . 
cient conditional procales sufficiency in the antecedent. It turns put.then that 


our friehd who eae, ei must send more troops in if we are to win the war" does 


alone are \what we really need. They are not sufficient but are necessary. 
ere---deter- 


nguage facil- 


itators such as 'because,' and comprehending and utilizing conditiona 


ity, the 'if- 


then's,' ‘have to's,' 'must's' and aS so crucial to comprehension of most 


’ a 
proposition-hearing utterances or written expressions---we can see th 


critical ? 
‘ reasoning skills for the comprehension of assertive writing are not likely-to just 
evolve. They|must be taught and they must be taught in a direct fashi nm, not one 


tangential to All else, if they are to be learned. 


i | ak. 
_~ - - 4 y a 
gZic~-6 


A pecend important projection we can’mike is that although there are some ™ 
reasoning and/or reasoning related attributes which are directly tied to overa¥. 
cognitive development as described iy developmentalists such as Piaget, it is not 

a moot question as to whether a so-called "general ieeoning facility" is reason- a 

ing stage dependent or sfnethas it is in fact complexity dependent. In fact, there 

_is considerable reason, in a formal logic sense, to suggest logical complexity in 

many reasoning operations. more fundamental than stage of cognitive development. 

(Ennis, 1976; Roberge, 1976; Kodroff and Roberge , 1975; et al) For instance, the 

author's 6 year old niece effectively dealt with each of the following problems : 

recently, 

A) "There are two little este Mary Ann and Barbara. They live ina 
town with two schools, the Red Sahoo and the White School. One of . 
the girls goes to one of the schools. The other girl _ to the 
other school. ce : : . 

Mary Ann doeg not go to the Red School. Which school does she go to? 
Which school does Barbara go to? . 

B) "If the weather is really nice today, we'll go on a picnic. 
It sure looks like the weather's nice today. 

What does ee we'll do? 

©) "If we have a picnic, wel Dae blueberry pie. 
We aren't having bluebergy pie so...?" 


In a formal logic sense, Jennifer inferred the appropriate deductive conclu- 
a , 


sions in a disjunctive syllogism (A), an example of the logical principle of detach- 


ment in an alternation propositional logic. (B) is a formal Modys Ponens or appli- 


cation of detachment in a conditional propositional logic. And, example (C)-is a 


Modus Tollens or particular contraposition in a conditional propositional logic. 


These informal assessment findings with Jennifer are in keeping with the more 


ietienn9 
forma® res@arch findings of researchers such as Bondidsens 1963; Hill, 1960; et al. 
Children at a very young age appear to be able to handle a simplified pXopositional 
spans when the soutent and language are in their experience range. 

However, the same ek oer a principles can easily be made far more 
difficult by utilizing a wider range of logical operators in the problems. For 
example, ‘ ; ; PS 
A) Given: P, Q, .... = a variable representing single ‘propositional 

component of an assertion , 

Thus, "Joe hit. the ball" =H 
B) Given: er = if-then 

Thus, "If you study, you yt pass" =sS-——~ P . 
C) Given: v = either-or 

Thus, "We'll either play ball or pitch horseshoes" = B v H 
D) Given: ~ = no, not : ' : 

ee "Joe didn't study" = ~S 
E) Given: *° = and 

Thus, "He studied and he passed = S *' P 


- F) Given: .*. = therefore, hence 


Thus, 1) Pv Q o 


2) ~P 
3) Q ‘ | ’ 
then Jennifer's first problem (disjunctive syllogism) was: P vQ { 
~ P 
« a Q oo mY ie 


"Either the Red School or the White School. Not the Red. Therefore, the 


White." 
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Howeyér; we may also construct the following disjunctive syllogism: 


"Either, if you go to the Red School and play ball you'll have fun or you 


don't work here and eat berriesfor de ert. It's not true that if you goto the ——~ 


Red School and play ball, ygu'll haye fun. \So, you don't work here and eat berries 


for desert." 


; Though an absurd example, ‘if and it does illustrate how logical 

st asdinen can be introduced;into the same logical principle and make it cumbersome , 

LE not, impossible, for most ofiue.* % 
A alr : y ; ; 
In the Cornell Critical Thinking Project, where considerable effort was given 

to the maintenance of constancy and general clearness in procedural and research # 


design variables, the following logical principles were tested at webdoted grade 


’ levels: 


RELAT LONAL. PRINCIPLES OF CONDITIONAL LOGIC 


1) Detachment: P— > Q 
(Modus Ponens) ~~ P 
2 « Q ~ 
2) Full Transitivity: P—+»> Q 
(Hypothetical Syllogism) Q—>R 
; "7 FoR - 


] 


\ 


i0 “2 


nt 


. 3) Particular Transitivity: re? @ 
(Combined Hypothetical Q= >. Rk 
Syllogism and Modus Ponens). P 
*. R 
4) Particular Contraposition: | P’'— > Q 
(Modus Tollens) \ ~Q 
? , 3s a y~P i 
5) Full Contraposition: P— 
(Transposition “3vQa—-~P 
Equivalency ) 
6) A) Biconditional Egpward: P if and only if Q 
Positive Detachment + P 
« ¢ Q 
. e . if 
‘ B) Biconditional Reverse: P if and only if Q 
* Positive Detachment Q 
«se P 
C) Biconditional Forward: P if and only if Q N 
Negative Detachment ~P ; 
~'.~Q 
D) Biconditional Reverse: P if and only if Q 
Negative Detachment ~Q - 
oe wP 


(FORMALLY INVALID MOVES) . _& 


7) Particular Conversion: P—> Q & 
(Fallacy of Affirming - Q 
the Consequent or FAC) oe P 
8) Full Conversion: P— Q : 
--Q—> P 
9) Particular Inversion: » P— > Q 
(Fallacy of Denying the ~P , , 
Antecedent or FDA) 7 2~Q 4 
10) Full Inversion: P— > Q ® , 
: 2. P —>~Q 


The findings are summarized in Tables 1 and 2: 


il 
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TABLE } 


*PERCENTAGES OF STUDENTS SATISFYING THE CRITERION FOR MASTERY 
OF CERTAIN ‘CONDITIONAL-LOGIC PRINCIPLES © : 


- GRADE 
5 7 9 W 
N F 102 99 “80 ; 78 
Mean CA (years-months) 10-9 12-9 15-4 16-11 
Mean IQ? i.e ff 108 117 110 —*~—s«209 
Principle: 
1. Detachment ; ' 51 56 66 62 
2. Full Transitivity . 25 2 45 400 58, 
3. Particular Transitivity 26 . 52 53 58 
i 4. Particular Contraposition 30 4) 35 35 
5. Full Contraposition 34 40 35 33 : 
6. Biconditionality » 23 40’ 46 40 
. 7, Particular Conversion 2 3 4 3 
8. Full Conversion ‘ 2 5 ll 19 | 
9. Particular Inversion 3 6 5 ; 12 


10. Full Inversion NOT TESTED 


a Lorge-Thorndike or California Test of Mental Maturity. 
} TABLE 2 : 


PERCENTAGES OF PRIMARY STUDENTS SATISFYING THE CRITERION@ 
FOR MASTERY OF CERTAIN CONDITIONAL LOGIC PRINCIPLES? ° 


GRADE 
} 2 3 

N 30 28° 29 

Mean CA (years-months ) 6-5 7-6 8-5 
: Mean IQce 107.1 109.7 106.8 
Principle »- F 

Particular Transitivity 13 29 45 

Particular €ontraposition : 40 64 62 

Particular Conversion . 0 ll 7 

Particular Inversion -20 43 31 


4 The test used here is different from that used for previous Table he 
Intertable comparisons of absolute percentages (rather than trends) 


b are not warranted. 
Ennis, et al. ‘ Sealy 


Wechsler IntelIigence Scale for Children. 4 


* # As cited in R. H. Ennis, "An Alternative to Rifget's Conceptualization of 
Logical Competence," Child Development, 1976, 47, 903-919. 


* 
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Similar kinds of findings are to be noted in numerous other studies. (Robdébge, 


~ 


‘1971, 1976; Barratt, 1975; Berzonsky, Weiner, and Raphael, 1975; Siegjer and Liebert, 
* 1975; Klein,- 1973; Bart, 1971; Neimark ‘and Slotnick, 1970; Shapiro an4 O'Brien, 1970; 


Paulus, 1969; Miller, 1968; Howell, 1967; Peel, 1967; Gardiner; 1965$ Case and 


 * Collinson, 1962; Lovell, 1961; Hill, 1966; Maw, 1959; Hyram, 19575 Wier, 1936 ;. 


Burt, 1919; et al) Note especially. the minimal increments across grades in-all 
logical principles with the possible exception of transitivity. -Percentages ar 
exadente at the llth grade even hive vious still seem low at 58 percent or so. 
Note, too, the especially poor performances on invalid inferences mastery. What 
‘Little increment accrues still leaves considerable wanting. 

There does not appear to be a substantive developmental growth of most of 
these deductive reasoning skills across grades and years as a function of matur- 
ing. Further, an an examination of the aces — involved in the Ennis, 

’ Paulus work, suggests that logical complexity could walt account for many of the 
results. Negation in transposition Cale ee logical operator shifts in the 

_ implication rule, and logical chaining sennitived in DeMorgan's Theorem could be 
obvious factors in the various logical principles aner researched. 

. On the other hand, however, there are particular “es general ‘peasoning skills, 
as well as a number which are at least indirectly tied, to reasoning facility, which 
apparently are functions of"stage of development. They appear to be attributes of 


i those general oognitive facilities mentioned earlier aes evolve in all normal 


humans and lead ‘to ability to abstract, conceptualize ,|hypothesizé---in gross 


» 
- 


senses, at least. , ‘ ; . 
for example, the general preoperational thought of the learner (prior to 7 years 
or so) tends to be "transductive" in nature, neither deductive nor inductive; but, 
instead, a simple matter of drawing direct causal ‘Links by. physical, geographical 
or whimsical association-~-a sort of argume ntum post hoc ergo propter hoc gone wild. 
; & 
13 d 
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All things can be connected in virtually any way. This is often expressed in 
animistic terms--air is alive. arid conscious, the sun and moon accompany us on 4 


= 
walks, most things have live interpal, powers, everything has been made for people 


- (some attributes of animism appear not to be stage dependent!), clouds start moving 


. 


by themselves, the sun comes from clouds, the boat goes on the lake; because it 
wants to. (Piaget, 1928, pp. 180-186) In fact, many of the attributes of sentence 
structure that children -"violate” in their early language through 7 or 8 years of. 


i: ‘ 
age, like the adult: grammar rule that animate verbs require animate nouns, are in 


’ , nw ° : 
terms of the child's cognitive world, reasonable uses of language.| In  dater grades, 


3rd, om and on up, the metaphoric quality of the youngster’s talk/is only present 


as _as intent {onal metaphor, and thus is infrequent. ‘Logical expressions begin to 


appear, but language satiecctns aaytting like serious hypothetic reasoning will 
Not appear until at least 11 or 12 years of age. (Klein, 1977; Laban, 19763": 
Piaget, 1928) With the onset of enaetiets operations, however, ability to draw 
data-warrant seintloniidivn. to make, generalized inferences A at least a timatti= 
inductive way, and td perceive the necessitg,implicit in deductive processes 
should be accessible to the learner. 


* 


We should note too that Jennifer, our precoetous 6.year old propositional . 
reasoner of a short time back--the one who performed a with, both Atetunmios and 
conditional syllogisms—was totally gonfused en a class inclusion bute f 
"If Honesdale is in Pennsylvania, and Pennsylvania is in the Unitéd States, 
» then is Honesdale in the United States?” “ ; : "4 
‘ Response - "Nd." : 
Question - muby not?" . ; ; : . 
* Response - "eause Honesdale is a town and Pennsylvania is’a state!" (27?) 
It is oe to,consider ‘that drawing a valid inference in a disjunctive 
syllogism does: not reguire that the individual understand whether the disjunctive 


2° 
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assertion is ejther «inclusive or exclusive. Negation of one propositional component 
as the syllogism requires leaves only one alternative anyway. However, the class 
inclusion task vequires an understanding of subset relationships--if A is.in B and 


B is in C, then A too must he in C, e.g. 


And, a sancuigh tie of joint a membership requires additional understandings. 

Ability to perceive Suck relationships should be well established in q funda- 
mental way for most by the stage of siubcates ae any 

” arti or ordering too presents serious problems for the preoperational 
and early operational child--up through 7+ years.” A number of important studies 
have atiowa how young children and beginning readers in early school years compre- 
hend easier when there is temporal and grammatical correspondence in utterances 
or sentences, e.g., "After you feed the dog, you may play" is preferred to "You 
may play after you feed the dog." (clark and‘Stafford, T9869; Hatch, 1969; Clark 
and Clark, 1968)" . 

Piaget (1969) has pointed out that rather complex Andvieitos operations are 
required to coordinate sustained interrelated temporal concepts. In the context 
of story sequences, research indicates that children in the early grad a less 
difficulty in arranging a series of brief episodes than they do in constructing 
a single story or episode in which the same individual must appear in dterenans 


‘ 


situations. In a number of recent studies (Brown, 1976; Brown and French, 1976; 


Bronckhart and Sinclair, 1973; Ferredro and Sinclair, 1971) exploring children's 


*Follow-up work’ by Hatch reviewing the practice of constructing such sentences i 
published beginning readers by various authors with these research findings in 
mind yielded disappointing results. (Hatch, 1969) ; 


15 


“SE ig . , ; 2 ‘Logic--14 
comprehension of various temporal series attributes, preoperational children’ seem 
to unduly favor the end result of an action sequence. While older children ‘prefer 
the actual order of events,’ children through 5 years of age begin their verbal 
deseription with the terminal event. When attempting to physically reconstruct P 


logical sequence,of pictures, kindergarten subjects choose the terminal item first. 
«. (* . . : i 
The young child seemg primarily interested in the outcome of events rather than 
| 


tk 
prior conditions. ; . 


Ferreiro and Sinclair (as cited in Brown’ and French) gffer a nice and delight~ ates 


a example: 
A child aged 5 years gave the following correct description of 
a series of two events--"The girl cleaned the boy, afterwards 
the boy went up to the top of the stairs." Asked to describe 
the sdme sequence starting with the boy's actions, the child 
@ tried, "The boy went upstairs and after, the girl cleaned him." 
Prompting revealed that the child knew this to be incorrect, so 
the experimenter showed him the events again with no, greater 
“success. Finally, in response to a question as to whether it 
. was possible to reverse the.description, he replied, "No, you've 
7 « got to start with the girl. If you start with the boy, the boy 
goes upstairs first, afterwards the girl cleans him." (p. 939) 


e 
Remember Alice in Wonderland: ‘ P 


Alice -  . "The ‘cahse of. lightning is the thunder---No, no! : Fy 
é I mean *the other way ‘round." 
: Red Quéen - "When you've once said a thing, that oiee it, and 
you must take the consequences." 
4 ” 


. ; 
In a related area, ability to see the semantic equivalence of syntactically 


different constructs is troublesome eveh through the stage of concrete operations. 
° 


Piaget fnotes, 


ah 
Another and very different case of syncretism which we discovered 
is equally Suggestive from the point of view of the analytical 
‘weakness shown by the child whenever there fis any question of 
connecting propositions or even of pnderstanding words independently 
< i 


‘ 
* 


%A number of language’development studies show similar linguistic preference for 
predication as the most important part of sentences. Note, bbe Vygotsky's research 

- on the nature of inner speech and it's function in the learner's saan 
development. (Vygotsky, 1962) 


’ - ’ * 
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of the schemas in which they are enveloped. The child is given 
a’ certain number of easy proverbs and a certain number of correspond- 
ing sentences jumbled together, but each meaning the same thing as 
one of the given praqverbs. He is then asked-to find the connection. 
Now up till the jage of 11-12 the child chooses the corresponding 
serftence more or less at random, or at any rate by means of acci- 
dental and purely superficial analogies. (Piaget, 1928, pp. 231-232) 
It is possible via the application of certain logical principles to transform 
the syntactic character of assertions to logically equivalent counterparts. For , 
example, an *if-then' conditional such as "If you study, you will pass" may be 
converted to a different conditional by reversing the roles of antecedent and cor- 
sequent and, at the ‘same time, negating each. Hence, "If you study, you will pass" 
and "If you didn't pass, you didn't Study" are equivalent. Likewise by application 
of the implication rule, "If you study, you will pass" can be changed to the dis- 
junctive assertion, "Rithgr you pidn't study ‘or you did pass" without doing dis- 
service to the meaning of the original conditional. Like operations can also lead 
to conjunctives. Most learners, however, tend not to recognize the potential of 
: : Ry 
expressing like logical ideas in alternative syntactic forms until the developmental 


8 


stage of formal reasoning. Even 4th graders tend not to sense the possibility of 

uprieacttenliy unlike reciprocals. Although formal stage reasoners will not always 

accept the logical reciprocity of specific aasertions, they seem to at least allow 
_ that such igtant operations are permissible. (Klein, 1973; Piaget, 1928) 

As a final area of mention, we should, note generally the role of negation in 
logical reasoning development. In some respects, this is one gf the easiest areas 
to address. At the risk of oversimplifying, the data here are generally clear--- 
the introduction of negation into the language in any fashion or form incainsnie 
complexity and makes processing more difficult. It has in fact been so dominant — 
in its character as to lead some, sach as ionishiee aid Osgood, to at least imply | 


that an essential antagonism to negation is rooted in the innate faculties of man. 


Specifically, Boucher and Osgood (1969) posit a "Pollyanna Hypothesis" which asserts 
y 


Ve 
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- 


¢ 


’a@ less dramatic fashion. Gea 


that "there is'a universal tendency to use evaluatively positive (E+) words more 
frequently, diversely, and facilely than evaluatively negative (E-) words." 
fo t . 

(Boucher and Osgood, 1969, p. 1) However, others prefer to treat the notion in 


(1958) asserts, for instance, that negation is a 


# Linguistic concep ot be derived from sense experience or other directed 
ng fe : . ‘ ¢ 
ay “sources any mofe than any other logical constant. 


al of the work on negation has been done by P.C. Wason. 4(1959+) 
Wason, for ins Bedi found that Ss take longer to respond to falsé stateménts or 


to negated state nts than to affirmative or true statements. $s also require 
L . : : 
significantly longer time for explicit negatives than for implicit négatives in 


a timed task, suggesting the importance of the semantic factor in the processing 


> 


of negatives. (Wason, 1963; Eifermann 1961) 
- = a similar study, Miller (1962) found that Ss take longer to match affirma- 
tively: bas sentences with their negative counterparts. Apparently a 


response scents to begat ivefptatenents is some function of gramna ti gia, <a 
’ 
Greene (1961) found that natural semantic function pairs are easier to deal 
| : 


with than unnatural pairs and manipulation of context ‘can affect difficulty. In 
this regard, Greene Suggested, 7 
The negative carries out an active meaning change process on a 
prior affirmative assertien. An affirmative, on the other hand, 
implies nothing about its converse. (Greene, 1961, p. 18) 
. 4 
We can note as well that the.negative presents some problems in language 


acquisition. Miller, Chomsky, Slobin and Menyuk all note negativity and its 
s . 


related uses as one of the more complex and difficult featured in language 
e€ . 


acquisition and development. - ‘ 3 ia 
“As one would expect, interpretation of the major Shises in logical samc 
e 
support and even further suggest negation as an important aspect of complexity in 


deductive reasoning. Using Modus Ponens, Modus Tollens and class syllogistic forms, 


. 


~ 
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Roberge (1969, 1970)y with Ss sampled from grades 4, 6, 8 ana 10, ‘found that nega- 
tion fin the major premise of the syllogism has marked effect on pine Seveite. There 
appeared to be a‘stronger influence in class reasoning than in conditional, al- 

though negation seriously affected both. Roberge observed as well that the Fallacy 
of Ddnying the Antecedent (Inversion Fallacy) was ee at all grades. Hill, 


(1960) found in studying 6, 7, and 8 year olds that introduction of negation pre~ 
sented additional difficulties in’ deductive reasoning, as did Paris (1975). ; 

It is also of interest in view of this complexity factor in the comprehen~ 
sion of negation in logical reasoning, to scontage its role in the acquisition of 
certain logical seasentne abilities. kodrotf and Roberge (1975) and Howell (1965) 
note, for instance, that contraposition (Modus Tollens) is mastered later than the i 
Hypothetical Syllogism. “In relation to this, Fs may nate that although one a 

‘mF opear as attribute within the Hypothetical Syllogism and Modus Ponens ‘form, 
it is only in the Modus Tollens that it is an explicit part, e.g. 
If P ‘then Q : 
If Q then R 
-°. If P then R 


“ ° ; 
‘ ‘ 


{ 


Both Hypothetical Syllogisms 


, or 
If not A, then not B ~\— ; 4 
If not B, ‘then not C : , 

.’. If not A, then not cs 


_ and 

; : 

' If P, then Q ° 

* : P : . ° 
; . A Q . 
or , ) Both Modus Ponens 

If not P, then not Q , _ 
Not P ’ ¥ : 


yO 7» Not Q 
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But, , 


If p, then Q 
Not Q 
- - Not P 


or 


If not P, then not Q 
It's not the case of not Q 
-'. It's not the case of not Py 


Negation is required in the Modus Tollens. (This can present some problem 
: = 
when interpreting reasoning research data. Iga given study of logical Sata 


skill, to what extent are Ss Sesngnee a. function’ of the logical saving of the 


explicit assertions of the Modus .Tollens, and to what extent are they merely a 


Senet of the presence of negation?) s 


It is also true, as researchers such as Youniss and Furth (1967) point puis 


that the presence of the negative in a conditional. tanscting task forces one fod 
- a 

the use of a conditional as a possible single instance or literal one-tozone 

wanbtentacion of an idea to a use of it as a class Oe with positions 


on nonmembership in a class. 


Such a use would suggest that the ability to hypothesize about the unobserved 


world is instrumental in negated conditional use. In this regard, Roberge (1971) 
observed in a anudy of adults that although there appeared to be a significance 
in the form of the Sache premise asa factor, in deductive reasoning, there were 
neavipniieticnns differences for affirmative as opposed to negative conclusions. 
: Further, the mean number of errors for items with negated conclusions was stable. 
; regardless of the form-of the major premise. This appears to be in keeping with 
earlier studies such as Howell (1965) and Ennis and Paulus (1965) where researchers 
aa a later mastery of contrapositive “eee forms than for nou-fepated 


forms such as the Hypothetical Syllogism. 
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of 
FEW IMPLIGATIONS FOR THE READING TEACHER ba 


. 


. 


1) One cannot assume direct psychological links between the attributes of any 


given logical model used to asse$s or teach reasoning skills and those mental - 


« ¢ . \ 


energy expe ditures which actually take place in the thinking act. Of course, 
the same ho ds true for any reading skill sequence design and the mental opéra- 
tions which take piace while one reads. We assess and teach from those models 
or apprdac les which appear to reflect more reasonable relationships to language 
use. However, all such models are constructs which reflect certain arbitrary 


attributes, ° This is something whigh must be kept immind by ghe teacher at all * 
e . oy 


| 
} 
’ 


oe . 
times. Defisions on teaching and measuring approaches ought to be made on 


grounds off workability and not upon a priori notions of what constitutes the 


- . 


varying reasoning skills of inferential comprehension. 


It ib-not true, for instance, that all learners function either inductively 


or deduetively. Children in beginning reading programs are transductive. No 
matter how carefully or orderly we design a reading lesson with these children, ’ 


there seems little reason to assume that they internalize the, skill being 


‘taught via the mental route tpt we used in shaping-the lesson plan. To this 


extent, inductive teaching need not always be better than deductive. In fact, 
~ = — 2 = 
the necessity of the data-warrant link in deductive reasoning in some respects 


bears closer resemblances to transductive reasoning Sha does Anduction. A 


conclusion can necessarily entail from a single premise; ai » the one-to-one 
sort of correspondences wiiteh haem, t0 be attributes of transductive operations 
dow Kista a in deduction. Further, the premises-conclusion chain is typically 
shorter, an attribute of trarfsductive éhepaphoal also. ‘*° 


At the very least, this should suggest that we approach initial instruction 


tasks with an open mind and something less than certitude in our belief systems 
. & 


ee aaa about ‘correspondences between how we design and sequence our instnuctional steps 
’ os 
and how our beginning students actually learn to read. 


¢ 
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2) We often assume a greater range of Unguistic and egies abilities in our 

students than we have a right to expect. Many logical paawenteg skills and 
‘ fe alas 
linguistic facilities do not develop till-well into adolescent years. 
- On the other hand, we often fail to credit learners, especially those in ” 

the primary grades, with those propositional asserting and chaining skills 
which they are capable of. . 


nes, 


Decisions about instructional approaches and materials selection must. be 
>\rooted in sa solid understanding of the reasoning tasks required in the stories 
and exercises as well as in our own instruction. Conpideration of instructional 


Pr 
materials, for instance, should allow for systematic examination of: ‘ 


a) Negation in the materials. How prevalent is it? (Even compara- 


\ 


tive counts of negatives cap be helpful.) What are the forms of 


\ \ ' 


aa : ; 
negation employed? How are negatives used in ware ae 
b) Temporal-grammatical correspondences. ‘Have the authors 


£ 

. matérials for the primary grades attempted to control for this. 
Matter somewhat? Is there temporal-grammatical correspondence 
in weld “over 50 percent of the instances of appearance in first 
and second grade basals? ‘ - 

c) Causality. How are causal assertions posited in-the’ reading? 
Conditionals? Disjunctives? How are acnmnptcaiiy dense logical 
cues.such as 'because,' ‘if-then,' 'must,' "Have to,' ‘therefore,' 
"hence,' 'then,' etc. used? a %. = 


P a : 
_@) Hypothetical expression? How prevalent is suppositional language 


‘ 


in the reading? What about cintnanes Pact subordinators such 
as "In spite of the fact “that," or "Even thebgh X happened," or 
"Although Y might take place'? 


®. : 
Criteria for text selection, as well as supplementary reading materials, 


must include far more reference to specific reasoning skills and attributes « 


than are currently attended to. 


! * + 
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3) Reasoning skills instruction must take place. ,Decisions about the anndoiik of 
the reading comprehension aspect of our programs must be made with the under- 
standing that improved inferential comprehension might well ‘be contingent upon 
* direct formal instruction in logical reasoning. Reasoners who are unable to 
identify ee conclusions and attendant faulty reasoning processes in 
deductive arguments are not likely to be able to detect specious reasoning in 
written materials. Reasoners who do not tune in to the aubtte but important 
distinctions ix ee semantic loads of key cue terms, phrases and assertiqns 
in thinking ieaanvinns cannot be eipanked to infer appropriate generalizations 
‘ in reading tasks where such expressions play a fundamental role. And, reasoners 
oot cognizant of the* relations which hold between alterations of syntax and . 
the propositional impact of such alterations are not Likely to bring to bear 
the critical and thoughtful approach to reading which is so fundamental to 


' 
” efficient comprehension. 


4 
‘ 


Yet few if any of ja are going to acquire such abilities simply through 
the maturing, process. Even those reasoning skills which do develop as a K 4 4 P 
_ general function of cognitive maturing‘are not refined without conscious my 
_efforts The subtlety, nuance, and sharpness of critical reasoning do not just 
: Po happen. A conscious, formal, time-allotted curriculum component and ¢orres- 
ponding instructional commitment to improved reasoning skill daviltccuacd is 
crucial. Yet, this. seems not to be done ina ‘bake fashion in either . 
“ commerically prepared reading programs or -in locally developed curriculum. / e 
A review of currently seatabie programs in reading .in fact yielded most 
) &isappointing results. Activities in classification are to be found sah asia” 
throughout most early reading programs (and in some science programs such as , 
“ AAAS). And seriation activities are addressed in a limited fashion throughout 


. 


% 
most published reading programs--ordéring events by chronology =“ be the 


: ¢ 
F only sort of seriation activities many know, however. Beyond this the potential 


° 
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a * 


of propositional logic--both class and gsentential--has been largely. ignored. 


[observations about the nature of, inductive and deductive processes are even 


+ 3 , 


confoundéd at times by incorrect descriptions of their respective attributes. 


Certainly, serious efforts to treat this area have not been forthcoming. 


It will require some effort, but it just might be well worth it for 


j é , ‘ ° 4 ~ * 
. improved reading comprehension. : : 


. a 


a 
e* 
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